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(57) Abstract: A combustion diagnosis/control apparatus capable of performing smooth engine operation by adjusting a combus- 
tion state upon generation of knocking, misfire, and flame extinguishing, and rapidly detecting an abnormal state of the in-cylinder 
pressure, thereby performing diagnosis/control of an internal combustion engine without stopping operation of the engine. The appa- 
ratus includes means for calculating a maximum pressure ratio Pj/P Q of the in-cylinder maximum pressure P p based on an in-cylinder 
pressure detection value from an in-cylinder pressure detector detecting a pressure in a combustion chamber against a compression 
pressure P D at one or more points in the compression stroke, means for comparing the maximum pressure ratio Pp/P 0 
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with a pressure ratio gradually set by the diagnosis category (hereinafter, referred to as a threshold pressure ratio), and means (step) 
for performing diagnosis of the combustion state such as the in-cylinder pressure state in the combustion chamber by evaluating the 
comparison output for every one or more operation cycles. 
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/P 0 ^P ml : F9) , H&f3j«^4 4ft\Z&tt%>m0kft£.(DW£&ftOo Sf§4 
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0 1 l^WDy h«f£i»#tbl ^*iAc$-&T^»^ij^^-S-^X 

ButS^>^$tfl4 6©^>^;fc£&m^£^>^^aiS§-T:&&. 10 011 

mwM&mmm iooh mmn^&ijmm^s 1 KT^m^n^fijE^m 
nfstfiie ^ ^ > # ft&itim 2 \zx&ft £ n& * 5 > 2 akwhiw \t> $ n, 
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200 immmmw.T\ m&mmnmmw 1 0 0 iz&wz&m&gkmn 3 4 

mt*mo 0 1 lfrzmikmmi 1 wwts/wniy hmiti (etfm# 

>#&zfm*m*tm<Dwm*ft5 6 ttfflraB&%&tf&a 1 0 0 \z& 
vz&mmm*m*;'?2>m5Rm&x&z>o wmmmmm^m 1 0 0 izmtm 

mz, ^*?.^xi>y>«i»rgsi 0 oRzsmmmw&W2 oo©i 
EE*tfttb^#tt«ssii^WfS«i ootA^^n, y<xi»*7-f;^ flatus) 

msfm* iMVy 3 2 & <=> v>% Am h v -f&mmn a* $ nx ^ 

«F»3JEE;*j**fflfg-^ *7>*fctfttH(S^ *Aihs/^ftffl«§, JHftfctHfs^t 
«ttji«8W»caOT3«KI«§^»f«iBl 0 OKA^ti, iWiiil 0 01:^ 

Tmtt&ftmnizm^%m*?&£vtmffiBm&'fTi<\ *v>mimm&m* 
m*mmmwmm2 o oka^t &«> 

^huisx>v> 2 o (Dmmm'X^^ 5 >»i§^i>y> 2 0 ictt^ u 
S5^tti7 m(c^-r<fco fdH(ri3x>^> 2 0 (DmmM'X*^ $ >#mmmm& 
zsmmmmmmmm^mx.>^> 2 0 izmti u n>y>2o &m$mmf& 
mizMJtLrzmmvtmizxmmmm^^^^t^mzmcxWit-r^. 
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ft, ^6BIR^7®(C*3^T, »»fgl 1 0 0 «y>^JK PUTM 

u mmmmmw2 o ottcpu2i^-e«u i oo©cpu 

^xmmmmmm 2oo#i0cp uxnuM&iz& 0 , (omm^mM^ 
mz. mmmmmmmmi 0 oiz^xit. «as3«rtEE*«iaisi*^<o«i*i 

BnfB^EE^tBx-^BP^HSEI (A) TO8i (B) (DZmx^tlZ 
ffirtffiat&HKS:**, »4 1WI#4 2^W€T©§tJE*ie«lRl-<Z> 

ffi^P b «h<D^BEAP (AP = P-P b ) £MfE^>^&fflgg2frbA2>£n 
-5 # ^ -frT^tii-r^o 

^{C&tfS^JE A P <bmifBg*PMJ£A P o t(Dit. W?>WiPV£tll£ A P/ A P 0 £r 
*m U tt«l*3JE* Jt AP/AP 0 ^ffl ^TRTOti^i £f? 5 . 

SE» ^l£^tii§5l^NFlCj;^^b^ck-DT^8BI (A) 0 (B) 

^laoTH Z 2 5 KT^IC K U 7 NTS Zl Ltf&%> 0 

m&iztitmz. msm cb> fc^$ns<t3^ia^^iiif^®i ooiz^z 
mmmmmomms.ij^-^tvx, v&tom-tKD&mm p 0 > p p ££& 

-DT^tttb. Mm<D£.oUffift1£ti8ilil%5 1 coffin U^W^Wi:<£Tb^ 

<£>o 

^n^uxmsEi (a) \z*k-znz>*%w<DmffiMiz&\,*Tte. jl>zs>m 

VJM(Dm£J£-t> (P h ) £<Dm£ (AP = P-P b ) £^-*<Ll/Tf§![*!J£;*jJtA 
P/AP 0 ^aiL, IR«rtJE*JtAP/AP 0 &ffl^T«!^»Wf*tf'5©T, « 
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mmffimmmw ioo tmtitoEEJ3&m& i ^A^nswHE* 

160 (A) (-^n^cfc^^rtEE^— ^^>^^M#^0^J66tl^>o SIS 

160 (a) <DAtfmntmmm&nT^%m<Dffimi£j3mm-v$>z>o 
&tB§§ i ©^©wasswairu s«T?»nti«aiTsffirtBE*«ims i 

5 (SOI) , 

^^T, H9fB©ct5^, MIB^l*lBE^©^tB^lPiBufS«2pJE^P b t©M/E 
AP (AP = P-P b ) €rHGB3^7>^^tH3g2^6A^$ns^7>^AiC 

-&xi?ffi l , &mnmz& ttz&M&omm a p 0 zmmmizt lt&z 
? >2M\z&vz>mj£A p tmmmm%j£& p 0 £©J*> gn^wiE^it a p/ 

MJE A P 0 ©fl : §*tl5«/MtfiP'&M : «EBWISJBEP c 0 ££J*i)&U MfBi^ffiSg 
HE P c o^T© t #Ip-£ A P o ^ P c o © t * fdtt, #*Mn#©«fcW h 5 
^«fcoTEE«JEE*P c**jE#fiA^S#^<£TUT^*t>©^*iJfe-r* (SI), 
mi 60 (A) CE^, ffi^/E^Pc^S#^{STLTV^B#©®[*lBE*^0T? 

mmm^Bttiit a p/ a p 0 iz&vz>ffiftmm!Etift a p p /a p 0 £ 
w^^nfe«^ffi^it©i^^n§«^fiiin^i^«ii;ffi*Jtp P oi:*it 
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AP p /AP 0 ^P p0 ©tt (S 2) , t>L<«MfB*i^ffi^J:bAP p /AP 0 ^ 
JfcfS^SftfcP p0 cfc £> feOfc^ffi^jrbP hl AP/AP 0 >P hl 
(S3) T*<DMmV^?)V<D®]&N h m^®&N h0 *mtt£m\l*>N h ^N h 
0 <D£% (S4) fete, i^l^Si^EE^Pp^lStf-M ^^Ml:±#tT 

isc-y-r^^fc^^Tmis^ff^itAPp/APo^ y y*>v^>mm-h\s 

tUZ (S 5) +K ^;KD^^S n ^^^S n0 ^^.fei^gP^S n ^S 
n0 i^ofci# (S6) tett, BfffS»^4 4|*I^^T/^^>^^bT 

#tve, &*<DfiJ/£^iS: (XryZf) K&^T, HfffBgitSffi^JtAPp/APo 

^fi/WE^JtP n cl;Ofc/h$<^0 (AP p /AP 0 ^P n ) (S7) , «16 
El (A) lZ^mMftmz£itfZ>&:M&<DMf£ A P x £fOfB«^J£ A P 0 
ffi&JjttAP x / AP o^ttlb TMMffi* it A P x / A P o ifi^tb&M £ *ltc 
ik'Xf£*kmft<DI£Jj JfciPSfl^ffi^ifc P m «fc 0 fc/h£ < (BP* AP/AP 0 ^P 
m ) , ^flBfi-ra^'SlC, «S«S§frS»c*5Jt*WeBttftj*<03SBEAP 1 ^Ofcig 
JE«©26JEE A P 2 <h<DitT^^(£i£#J^«ffi^lt A P 2 /AP 0 ^^^l©^ 
©£E*ltfip-&^lf«JBE*JtP ml J:Dt>/h$^t# (AP 2 /AP 0 ^P ml ) (S 
9) iCfct. ^B«^4 4P^^*5V>T^^^LT^^t><Z)<h^-r^ 0 

dtf)^, H9s2«fTS^^^^lc^(DMl£A P^^-X^E^P,^ 
mi 6m (A) ^fcfc^tC, ±^iI^^^>HufB^MJEAP 0 ©^-X<»: 
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-tr?>2ft (0 1) £*$W-*JEa£TS. 

«l«lffefc*tj-««£Effi«©lgffiA P 2 (Z)^~X<h&3fmBEE;bP 0 *> 
ff£JE#J<7)/E^P 2 «, 1160 (A) tC^-T^^t, ±5E^tC^tt^EE^56 
&tlP b <D?7>?ft (-9 2) ±tt&mz&VZ>W\-'2 : 7>2ft (9 2) 
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mi 6m (A) <DCj)mu*!km±m(Dffimf£t)umr&z>o 

AP 0 i>m&mfr1£t!btP n £'Q*>'l^<teK> (AP/AP 0 ^P„) (S7) , 
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TBloT, «K*fcfrg f£43tt3 ituf2ffit,£<£>MjEE A P ie fc D fe<£MiJ<D^JE A P 2 <t 
<PJtT*5teffiffl©«&JE#JtAP 2 /^ 

f^J£^itP ml cfcDt>*^£€r (AP 2 /AP 0 ^P ml ) <S9) . MmMM'g. 

4 4Mz&wzm0kft£.<Dmfe&ft5o mi em ca> <DDmftftm<km<Dffifo 

fiitmt>m0kn^s.i]]tp ml ^^^^^t^izit (S9) , huibm^44i*j 

'&-ox. mmmmnmz&tf2>m&mmm&* mmup ,tis&mAP 2 t<o 
2 &&m*xmmmjii£ a p/ap 0 rcxa p 2 /a p 0 &j¥mu ^f^m^ 
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mU^T-v? (S7) IC&^T, ^ffi^itAPp/APo^^ft/h 
ffi^itP n £9&*^<&^*: (AP P /AP 0 >P„) lE1$mmm\z3S^X. WitS, 

«rt*i*jE*jt a p p /a p 0 ^TO^^n/iS**^£E*it©s^ip s n £ 
(ap p /ap 0 ^p 511 ) (sio) , nftmft&Mmmm&r)*>$i 

<te^X^Z>%<D£P\M-?Z>o 

BtffSf©l*3«il5m^Jtb A P P /A P 0 A*TF«>K3t*nfcSip*il5EE*Jt©fk 

/jmsp 81 jbtf<&£# (ap p /ap 0 ^p s1 ) <s 1 1) . rnHmmfetifimmm 

&K>b&<tii-2X^Z>h<Di:mfeT2>o 

mi 6M (B) ttHiflBAP 0 =l k.t&Z>&o\ZM-V>>?\^Tz.£.%<D, MIB 
fki«JE*AP p &^©»«fiIP P0 , P hl , JE*ejE^AP 0 SL^©^MP c0 . 
J y*>l?ff®1±tlltP h2 . fk'Xft*k<Dn®fcJjtt:P n > P m , *8ifcfi£l&#<z)i? 
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®mt>& p ml . m&mmmz&tf&mmmm&tiitoimxi&p s h &tf p s i 

*BU;r)W6^35:«fc"5lC*ifi5JE*S»U€r^«Pp 0 R^P hl » P h2 :/y*> 
P n :£^ ifi#b*Wt, ^©u^teT**©^;^ P„ 
^P sl ^P sh ^P h2 ^P hl <P P0 <£<fc5{C&-?W£^, dtlttmIfB^/M5^ 
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mwmw2 o o ©ffttofcovvrig i (a) o® (f) , mi im <a) 
-sm is (g) mi 20, sni 3m\z<komwTz>o 

ft-?, mtmm&mmwi o ok^d, AP/AP 0 ^Pp 0 ^D^iiiiE 

o <t & o jzmj£ti p c ^iest ^ mi$ \z i&r u t n & t> © <t &gr $ *i& tc « , 
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z.tuz& o , ffiftmMi£jj(om*(&&&Rz£ttjfcMmrffcmfr^mmzT'g. 
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fgi7Ei (b> k&^t, Mi2^^»f^gi 0 o\z\z, x.>i?>Mmrtn 
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£VMIS) £fcifc«U AP p /AP 0 ^P p0 m«Mm AP P /AP 0 <P 
*7c, ^18i (B) tdcfcUT, ffi3^#Hf^g 1 0 0 \Z\*. X>v>|hI^ 
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^tlT&O (^180 (A) <D£?iZP P0 =f (N) ) , ^18S (A) (DX 

Xil^n^bt, mU(F>&o\z, tBfrtfkffiJE^JtAPp/APotffllBx^^fe 
ftNJC^jS-TS^SSJEE^JtPpo (L£W§) £&Jfc«U AP P /AP 0 ^P 
P oT*ntiS^*8«§. A P P /A P 0 <Pp 0 T»n«iE»j!!8«§<i:fiJ3£T5. 

2p*S5BE*Jt©**:MP , h R^»2PSS51E* JtO^/hMP s x , *I*JEE»SSJBEP c 

0 , j v*>>mmmhVL? w $fck«/W£;&Jtp n , £*f^flE#jtPjfctf*8 

6H£Bff£fT3^£&<, x>>?>cD^^^x>> J >ft^W, x>5»HHBS[ 

EE^Jt(D*^:MP sh Wa2p«^EE*JtcD«/jNffiP sl , fr^j£*SEE#J*P c0 , / 
y*>^gJEE#JtP h2 , £c*S/hJ£2jJtP n , £*f»^EE# it PJfcrflHafetf* 
JBE*JtP ml «<0«^IW«B©**©U#Vifi*x>^>3Ste*fr^»i»S 

Jfcfc* i2 4H, S&3 3EI (A) , ^330 (B) fttfgS3 4BIJC*^€?«rt 
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EE^-eRWA~RWB«^ffi^l±}§§l^^i^lBfflv ffirtJE*© (PTb 
~PTa) ttyy+>^3^ffi^I«i&ffi*ffl«r^tr£E*fil©tfta^«IH, PS 

ifefcoTli Stiff! 3 4m(Dffift^>Vmi?;mfe)l-^>ElZ&^T, 9cf§SLffi 

no. k=ihm (eo) , m®# i<Dm?7>?n&n\zmftE.t}# i* 

it>yu>y (E0 1) l/, MHIK (1) ©ffifrtffirtPk (1) SrMJLT, M 
EffitS4 4ftK:fctt&flfl*JJE2>P k£fcfflLT*R&&»rSKl 0 (McA^f^ 
(E 1) o 

( a ) ^frBK^W-a * 7 >9Mmmm<DEElJlikto& 1 <ZMl7»$t*Dg§ i osujg 
l/>> ? i5HPTa~PTb^AoTV^^^iJ»TL (E2) , 

(b) #lC^frgT\ ®IE©*^ffiPS b~«/MIPS atAoT^SM 
fib (E3) , 

( c ) HtcMffi^j P p llM5^7>^Ppang rf^ 7 >?ftm%&m A a 
~Ab<DfBffllc:&&/^5#> (E4) , £*iJBfrU 

(d) £e>fcl-fe>tf— fcJMM«&VMi£ttJB3 30 (a) ©rt< «£Ay£V-f 
x¥©o W&^^TfttliJ^tT fc>tt£^fft 340 (b) «^<h<y< 
^«ffiTffl-«Lfc«^©K*iJWf&l»Jt-rs^t LT, IB 3 40{C^«J^M<D 

{Pbj_ n+1 , Pb,.^, Pb,. n+3 . p b s } <Dmwa&<Dmimwam 
^lthOis (E2~E4) ommyu-izzmx. y-r xmiz&zhvx-rt 

(E 5) TPI— Mfli©BE^»^BiIf2 (a) , (b) , (c) , (d) 
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(E6) *©SitW©f&rtBE;*jtftffl& (iz>it) l&mfttWttZ (E8> . 
^tcmtSNO. K=K+ll:IlTbWb (E10) ±T<Dn.ffi<Df£Jl&%\%§ 

kk-ucwtut (ei 2) mm&m\z&ft-?2>o 

frfrz>mmmiz£n& (a) fc<to«rtffi*t«ai«©w-sifisa (PTb~p 
Ta) ^mx^iimmm^m^rcm^iz^ntmrn-r^fcibiz. j^xm 

£<bf;i (c) ^ c fcD^rtEE^i:^^>^^l<!:©i8^$E^^T^^<i:^ 

fto t, Mi^BE^^mSff i v^yzft t <DM&<Dmft&&ffimz s «i 

Bite, *^JWS5«ttir>lJ-Sfir&«WD-r*«5:, ***-f S>^&££&4fc« 

p&TZo z(D'&, ^®xmmmwmmizMvm%%®<D±>vmi%*v±v k-t 

i2 0in ^m<Dmmmiz^^xjL>>>><DmMmwi^x^-A<D^mn 
f&m* mzimiz, *%w<Dmmmizm&tfxjL>zs><DMmBm^^&<D± 

m$mA a~Ab<Dmm\z3$^T&w2nz>mmj£t}P ^zn^-t^^y^n 
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L£WB, P n :&*, P P0 ^P hl ^P h2 ^P 

, h ^ p , x ^ p n ©ct 5 \ztmmz wvMfimjrtr&& a \zm^vx^ 0 
m2iMizmv, -t^mnummnmyn- <s* od »TfiHi>u-»«T? 

(S* 1) o 

x.>zy>(DEmnmznmT^^^>^^(D^m^z^xm^n^mm& 
we p c o^Toi^gp-^ a p p c 0 ©t#jctt. ^»n«©««w h 

^J;cTffi^/£^Pc^iESM^^S^{£TLTV^tfiJ^ (S* Do 
<h£fiP*>N h ^N h0 (E>££ (S* 4) fctt, «rt*ffiEE:fcP p 3&*i8!§Hl (lE^fi) 
S' 5~S' 6©/^^>^fiJ^X^^^o 

S* 7~S' 9©^l!te^fy^i^4©«^fy^4»9Htlll* 
fBMl*JI£:*>l*AP/AP 0 £, ^f^gff^ ^rf U If fg&lClS:^ Lfc b # MfiKg^ 
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mm&mmxz z> & o \z u tmmi£tittn<D? 7>#m® iz&%i®® &mM v 
hl , p h2 : y^^>^u^v^i, p n :&x* *8&l^mi> 

^XOWOm. P n ^P sl ^P sh ^P h2 ^P hl <P P0 ©J;^^LT^^o 

Z\<DMm* BufBX^^y (S2 0) \Z&^T, Sit5EE#itAP p /AP 0 ;^ (A 
P p /AP 0 <P h2 ) ©lEttflR&ISfcfc^T, AP p /AP^V7*>^t^I 

j£rre& so-e, p „ 2 ~ p n <om& c k ~ c q (Dmm&Ttmtfc&izmmisTm 

C= { (Cq-Ck) / (P n -P h2 ) } X { (AP P /AP 0 ) -P n2 } + Ck 
£12 Omit, ^^^^SS0iJ^^^XX>v>(D«^'>X7^A©^:#:^ 

mxjE^mmo^mmmmmvrcmxs mmmz^m-r^^^y^MmmmA a 

~ Ab <Dm®\Z&^T&%l2 nZMilfi&tl P P \Z**& 2 3 (A) M^2 3|3 
(B) ^-rb#VMI^^LT0ir$i±^)t>OT«.'5c 
I2(C*d^T, 2 0«^H!X>^>, 1 0 0 tej^Jl^rggT* ^A$Ah^/^ 

2 im\z&~j<7a--Tmffimmzm\ mmm^M\^ ^xmu^mm 

mfe&Mlt. S&2 3E1 (A) R^2 3HI (B) tC^TJ^KCp : PmaxS 
^iJJtT^D^V^Uk Ce : EE^ffi*iJ^T^-P^l/^Jk Ck : /y*>^J 
^T^-o^l/^;k Cq:i«77"D^KJk Cm:^Jt7tn^ 
Cx : iz^M^J^T^P^l/^UT^^^b, 5fc*CDlx^;l/«, C 
p > C e > C k > C m> C x (D £ o \zW%mz 7+ n ? WOlrfi&M? Z> J: v \z 

w^mtmmmmi o ofr%m. ! mmmw.2 o omiztem-znz&mi&moim 
mfi. T-ru^fu^ixm^ns etBrnti^vrnzy -rat/wow. ®m 
mz&ffi-?z>&?izmfetsn, WMmwmw2 o omx$:*<D7~fu>?wv®L 
mr\ mte&t>T3vmmmmxzz>&?\zi}i#:. m2&&m*9-mmz& 
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mmmmmm.2 o om\zfcm?z>z.tz\t&x%. ^m,n<Dx.>v>izm^^n 

• mmmm\z^x. mmmmm i o o tmmmmmm 
200^, »«»[ic:»jsLfcft©7^-p^m^i»i o i#ttttsn, ®wm% 
r-^vrnzn-ntrwow, &mmzi&ffi-?z>&oizmfe2titz7i-u{fmf% 
& -> u TMzmm isxmmmwmm<ix~nm*T=tv om\^n^ ^ l < «r 

T2>Z\£iZ&K>. l&1«fc*tU l*077-o^ifil 0 lTflWB*e^"rs 
d ^^ttS^fe. mM^Tttm^CDff^ 10 1 0 5. 

xim^h o l^ufSM^i : lxzmisX^&fcwz. mmiyfcn. 
xm^&Mmxu, p=ap p /ap 0 &»u¥u mz 

C= (Cq-Ck) * (P-P h2 ) / (P n -P h2 ) +Cktr 

(p h2 ~Pn} — tck-cq} xttztiz&QjEisiztimmx'ommmmti 

mJiex^p^lffg {Ck~Cq} £ 

P= { (P n -P h2 ) / (Cq-Ck) * (C-Ck) } +P h2 
X 

{Ck~Cq} - {P h2 ~P n l 

t7±atfmmfr*>i£j]mmzmisrz&. 7^-HA*<^y-f>^Ftu 

(AT) = F * (P-P sm) 
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led; D<®^-f 5 >^£T^-T + A TKMM-fSo 

ztuz&Y)]E'%fetii&® {p h2 ~p n } -vmmM^ $>y*-fem (at) 

mzmim&z*m5mizttm^mm6o>ffimz-D^TWZ2 smftt>m3 im 
izm^xmwrzo 
*mmmm&wmw\zmm- ^>m^mm\t. mmmm^t&ijmm<D2m 

m2 5 site, mmmm^m^^m^nrzmmmm^^m^mmiz^Ltz. 
^mx\ &m.ffimn*# i~# i s thTPWKDmmz. xmnzm^mmm 
mt±>^m^ <x) , m&mjjp p m (p) , /^+>^ (k) , mmi£ti 

P p i^i6 (H) , flkffiJEaPpifittttB (N) , mmj£*}P p &#> (H) . « (Q) , 

$zik (m) , ffissEE^r (e) mizmm&mmwfrzfcmtsntzmm&mifezko) 

)vmzm&m^mmti^m-&tiz>o 
mz^nmmx^tm.mm^^rcisb, m^zm^x^x-mMti^o &^-?z\ 

VT*27>2fttttfo%i£Tm27>?miziYm-2n2>. 24^0^ 
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«rtffi*»E7^**#a*. ^©^Atthy^fllckO** (all, {a 2} , 
{ a 3 } , { a 4 } rJoftfiBin*«rfc*TBEtt««* &«M^*ST©Bfj£* 

7>9wm<D&f^&<»ftmw&*mnmM.m2 o i ttttio> ££^#© 

£©B^ #fUW©BE#&7^ttlfi$LTV>£©T. ^gf6(Dtyn^77 1 
^©Tc^^^BW^feMStlfc^^ (all, { a 2 } , { a 3 } , {a 

4 } -3-d>? ^>?&mmn&mcttb(D&mz^<Dfimmzimmmfr&ft^ 
m&mmv±r\zmmvx^o 

tc-r § &«> 4 ^ <dm & $> z> » 

1 1 0 } J»lrgli© 'J > ^/\' 7 7 7 ^ t 'J rbufl (110) T?, * 
Atthv^OJKj&ttB (0° ) ^IB1t-r§U>^ ; EU^<i:, #fC«#l-4© 
)£MfT-^W«i:<i i b7 2 0 o © 1 ^^^IM^l^J^Lh, JI&WlC 
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112H Jj&tobyfom&tiLm (0° ) frt>f£J]$LB7 : -?ffl%i&&X<D 

ftttAmmn& [i~4] £fBH£-t»-£*^u> nnM^issa ci 

~4] l:l^T s ^Uc^5>^T^ {al} , U2K {a3}, {a 

1 2 0 tt&ocgflM® U >^/ts/ 77^'Jrbuf2 (120) 
Bffggl 0 0M£*>me>ti1t&§m# l~4<DJ£Ji®.m7 T -*&*:* {a 1} , 
{a2}, { a 3 } , fa4} ^O^^jin^}#7 v c1i:7c:t ) (D^^^^O^^fc 

ttm$mfr&ft*?T-femm (wien) ft(DT-?mmzimktm-vzz>4~3 

1 2 1 >^T, y'J7J^il0 UOl^nTf&f-^ 

lal), {a2}, { a 3 } , {a4} ©ftff»«J«M3l»^-f 5 > 

12 2H mifB^mf^ # 1 ~ # 4 JfoT £ U > ^ * U SB<fc 0 —^EETjM 0 

1 2 8M3 10H HUlH^-^M^K^^Wffl'J^^P-HT, HI2 

^2 80{'4d^t, i%mp7>?Mm&m%frz%$i'fz>m&?'($>y (s 

2 0) Tigl&^-th »^^-T>^l 1 3£K <0~~4) IdsS^L (S 2 1) , 
K=OT'J >^>>7 7^ : E , J r bu f 1 tf\ ^7A$fth>y^J©^M (0°) 

^4<DmtjmM?-?*ttfo?%o>?* : £i)mzm&&&i*z> (S22) » 
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tfVytfrtyyr*^) rbuf i^X&mtt&X&VI 9 )imztiJ>MiV 

y-fvm&tm (o° ) h&m.ffi±xvi£t>fei&tfttmT^)>v* : *:V^ 
xm^^-ft^y? 1 1 zm'vi7*=t*) rbuf l^x^m^rcm^ (s 2 

3) «, i^M^>^^0C«LT (S2 4) U >^^UgB<D*#J 

#^^<>^R^^mL^>^^o(cis^L (S20) . z^ypM 

2T*Atth ry y^e^tH U&« ( S 3 2 ) U 77rbufl 
©tf^tUWU^^^^ (7 2 0° ) SUKDM&IZ (S32) , K 
^if^#ll:bt (S3 4) 9< ^V^^EUctO a 1 £^.£iiLTi£l$frfS 
^^jST^)^M^<Z)# l(731£^M^a^gS6fflii{C{i^2 0 lTStfTr 

#KK£JiI##2~#4<i:LT (S3 7) K^*^^OT^^^^-f 5 
>^*^UcfcD a 2, a 3, a 40*oS^ffiLT^(D*-f 5 >^T^M^*|- 
JST-5^mW# 2~#4(73EE^^^^fifi'J{CjH^{S-r^o (S 3 6) 

JtLxmxm.ffii&M-tizu-Dfzm&iz (sas) , fr<Dm&&frm®.i ptr$ 

+ + (S 3 9) ^W^m^^mm,(D rdptr +w 1 e n OfrVhRtt 

KttJfc-rs^^) £U<E>«-&fc£ (S40), HufBtlWl^id^^OigLT, 

u y*fny?7 r b u f 1 ©*#^^.^^:»j^{dii^#^^T^i#, 

i P t rdptr+wlen (i»ri^l:MtSftSM) 
^TC^omc, r d p t rf + CL-fJ^A'^Trbu f 1 <D±$£ 

&st;:wrso (S4D 

ioo x\mni£i)'tyyr 1 ^ >?ftfe&m 2 t*a 

$ft h y frffi'J Lfe^l^^^iEE^-^ £ ij y 7 r b u f 1 Kite 

|f|3 OSK&^T, x-^m»JMUg«u ^AfAN^y^tH^^m^^ 
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2 o ifrz&m?%7--?g:mmzmz>&frMmtfmmLT <s 5 oa) , w% 
i&3«i*>r>*& i p t rizm^iy (S5 0) , mn# i~#4©5£*©^-^£ 

iJ>ifA'7 7 7 r bu f 2 ©tt^3U>^*^U (S 5 0) 

HufB^# 1 ~-# 4 ©5*c* (D't—Z* "J > 77rbuf 20iptrl 
^^•^^fc^, i P t r + + lCii£i*T (S 5 2) l^^jvm 

m*<D±5 i ~z&m%i&x%^mmm<fe*?to a (s 5 3) 

^lTir-^^«^^fetfW>^ 12 2 £MrbT#©1M ^W© 
:r-*»&£fT5o (S5 4) 

7 > ^ ^©x - ^ -5 ( S 6 6 ) 

{fMomPTR-MU-f^RDPTR} ©^#, U>^A 
y 7 7 'J ©IJ^t^A^w 1 e nJ£U&&*§^;: (S 6 1) , 
mb^-f>^<&^A$ft h^y^gid-a-^iiT (S6 2) , ^I#l~#4©^ 
Of-^^'J>^A , y7 7 r bu f 2 (DMfotZ> U ^^USfo&^SI^tHi' 
(S 6 3) o 

-]^6©— SgftflE (wl en) ^©x-* (^»HS«©JE*&}g) £l^>^ 
#©^-^iio fc»&£#l;tfc£fc©£ ^ >Z> A*M 2 )UD*m h y 7Wm\z$t 

^LTSfife^ii^# 1 ^# 4 0*^©f-^S 'J > 7 7 r bu f 2© i p 
t rM^^Mim i P t r + + CJi*-&T (S 6 5) 

— i e n \z i +j--r ?)mm*<D£7—?&m£mz-2>£-T?mmumft& 
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MftmWi&tKDy&g; m0k(D^±&&toLn&MffiBW%ftoz.t&T'%. mm 

%.tz.ffipy£ tKD&mtm& ; -i xwz&ft o (Dfrxmrn^mzm v> * z\ t \z <t 

£*>\z. n^&ti^m(D^m^xmmmizmmmwr^ftoz.tMx^^(D 
r\ ffiwt&m Uf7^) xmmm<Dmffi®m^m.£.tez>o 

tot, *&mz&ft&. mmmmx^mBt^mx^x 
*k'X. nmmm&tKD^. m0k<D$£££^?&^£irzmm&%xz±xftz>z\ 
£&x%. jL>v>(DMmm£<Dm : *mmfr^w l mmx&i%\?z> z. t^mt 

b ) £0)mj£ (AP = P-P b ) £^-X<fcbfci§il*lEE*Jit (AP/AP 0 ) 

(Dmtiu^)^±w^nzmrv. $>^it±^tcm^z^xh. mmmmco 
mmzifcTz^z z\£K< mi£<Dmm*mmisXjEigu&m&fto z\ ttfxz&o 
$ittmjMz&n& mmmwmwizjL-DXffimmm&jitt (ap p /ap 0 ) 
tm^mmizjitt (p po ) (DWt^m^m^mmm^mti^nrcL^izitmM 



WO 02/079629 



PCT/JP02/03197 



45 

mimmmmiz&omto&iBi&titt (ap/ap 0 ) wmmmmrnxu: 
(Dm*.®. (p sh ) &mz.%Bmmmwti2nrc£z\zi l zmmmwmmiz&'DT 
mmMikf-i $>?*-%:mmfi2^ wiftmmjztut (ap/ap 0 ) tmm 
«i^ffi^itcD*/HiS (p sl ) &&T\zte^rc&m&m&ftti2nfct%\ztemm 

tKDmM\z&&'vz, s.>^ym^m^mm\zmn^^>t t ^zmm&m. 
mmz&z>NOxm$im<Dm3:&fflfflT*gz> 0 

&fz*5&Bmz&n& mmmmmmiz^^^m^mtitt (ap p /ap 0 ) & 
mm^mmj£timz^xm^nrcyy^>^nmmzr^rcmmB^mti 
, tsntzt&zfc. mffiMmmiz&^Ttimm'X*^ 5.>tf&-mmmftt$i*z> 
dttCcto, /y*>y<Dfs§i&mmfr^mm\z®m'v%z>ttibiz. 

Sfc^BJfccktlfct M^gfit^toT^Si^^it (AP/AP 0 ) 

so^g^iM * tz&m^&mti $ n^c £ # \z\tmmmmmm iz 

m« m<d m mum *n oz.t\z^-D xm<D >> u >yt©is^ ^ 
*7c*^a^(cj;n«, mmmmmmiz£-oTffipimmf£tiik (ap p /ap 0 ) 

&tf«EJEE±>lt (AP/AP,,) ^fF^/hEE^W:P n M^fF^iE^itP m 
cfc 0 *>/h£ < & 0 , MflE^lt A P 2 /AP 0 /W&flF^ffi^ Jt P m 1 £ 9 < 

& o itmn&mtfim jjtsnrctz \ztemmmwmwiz& o t ^m?^^^ > u > 

mm^^v >y\zrD^Tffi0kMfcmm^i£Qmummmfttm<DMtozfto 
z. t. \z£-DTm0k<DMm&®mT*&z> tt^z. m<D -> u >^Cct z>w&*^m 
rm^is u >^cfi^ni. c tu< nmizno z\ tw-v^Zo 

Ox> i?>m&gift<DM%iiT-mkZ-&2> z. t \z£ 0 , x>>>><£>ili|£&#£x> 
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&tz*mwiz£n& mffimmmm\z&^xnfti£±&im&<Dmi%<D&W(ffe%: 
win* $ nrc t&\z immpmmmiz^-D x mmmftfcjjfe&mmig yu>^ 

mmmmmmmif)mmmziEmmizm. i m-r & 1 1 1> icMMfi?§£«£iE^ifj 

z.niz£K>. m^timta^zm^m^vrcm^z^x, mmm^&zs 
u ywmmmx*^ $ y^Rnmnmrnm^mmm^zMm-r^mizmmv 

mrnxz. ji>^>(Dmm^±r^zLLu<mmm^ti(Dm^m^znm'r 

2>Z\£tfX£Z>o 

n*&mr&z\t\z&K>nft&t)Wi\ti^<DKn->7 ; <i x. mm. mm*&m<D 

zz\zmftmti£p7>?n£(DMm*&^z±?zz\tte<Wiitiznx^ 
zfr^fr^mmx^z,. 

z.n\z&v). nfoi£Jife\&m<Dmi%*^\ftfrz&mmzi$L&xmx. man 
j£tiWimm<Dmi%vimfrZ(Dmm&mmzte? z. t&xz. mM&m*nm\zft 

uxhmmmm^M izit&m^r. fr^mi%Mm£ffi\Hj£ij-t>-y-<D®m. mm 
m<Dmi$ : &&tiix%z> a 

mmzttisxmtibt*mm£?%mz£Qm&miz&Mxgz<Dxv%\,m$:m 
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z>z\t£v, rvzhmnmi o ix^m^mx$>?>mmvrzmnmi o 1 

mk. m^mmiz^^T)ummvmiTr^z\t\z^o. mmmm^n^u^^m 
*mwi*. mm$zmmzmz>/wuy bm®T*m'X&ft5Xxx>is>\z 
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m # o) IB m 

miz&vz i x«^^ottic^(DEE^!E^ p o t (Dmm&titt p „/ p 0 ^tts-r 

Ox>^>Sfe^©M^T^b^^^Clt^m<h^^«^i8«^^ • 

mifBS^ffi^it p y p o nrcn^&MRTj Jt p p 0 xit t % s & 
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